Development of in vitro models for a better understanding of the early pathogenesis of Batrachochytrium dendrobatidis infections in amphibians.
Batrachochytrium dendrobatidis, the causal agent of chytridiomycosis, is implicated in the global decline of amphibians. This chytrid fungus invades keratinised epithelial cells, and infection is mainly associated with epidermal hyperplasia and hyperkeratosis. Since little is known about the pathogenesis of chytridiomycosis, this study was designed to optimise the conditions under which primary keratinocytes and epidermal explants of amphibian skin could be maintained ex vivo for several days. The usefulness of the following set-ups for pathogenesis studies was investigated: a) cultures of primary keratinocytes; b) stripped epidermal (SE) explants; c) full-thickness epidermal (FTE) explants on Matrigel™; d) FTE explants in cell culture inserts; and e) FTE explants in Ussing chambers. SE explants proved most suitable for short-term studies, since adherence of fluorescently-labelled zoospores to the superficial epidermis could be observed within one hour of infection. FTE explants in an Ussing chamber set-up are most suitable for the study of the later developmental stages of B. dendrobatidis in amphibian skin up to five days post-infection. These models provide a good alternative for in vivo experiments, and reduce the number of experimental animals needed.